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Indian Standard 

RECOMMENDATIONS FOR 

USE OF POLYETHYLENE FILM FOR 

WATERPROOFING OF ROOFS 



( First Revision ) 



0- FOREWORD 

0.1 Tins Indian Standard ( First Rovision ) was adoptcii by the Indian 
Slaiwlards Institution on 23 Ot lobcr 1979, after (lu: dialt linali/cd *by iUt, 
Watcrproolnig and Danip-ProofitiR Scrtional Conutnttce had \h\ca\ 
approved by the Cavil I'aitijiiuMTiivi; 13ivisi<>n CauuiciL 

0.2 Polycthylrnc lihii is onr of the nial<Tials wliich arc liririg used lor 
watcrproolnig ot rools ol buiUUngs. Thr cxperiiiur L^ainrd so far 
ituii<at«*s that when polyrdiyhnc lilni is iaid on the rool as r<'c<)mniended, 
the tveatin<*nt provicU's satislaitory p< rlorniaiK e against waler pen( tra- 
tion. In ortUr to (fliciently j)rot(^(t the moi <jt a building agan^st water 
penetration, it is in»]H)rtant tluit the waterpr<K>hng neatmtnt nsing 
poly<thyhne film should l)e earelully eairied <jnt Irom the tinu' th<^ root 
smiaee is ]>!( pared to reicive liie irtatiuent to tlie iinishinjn o] tlie ir* al( d 
sintatr. Special <are slioukl be taken to ensutc tllei tive bonding ot the 
polyethylene lihn to the batkgroun<l surfaee as well as in th< <)verLii)s. 
Proper preeautions shotdd i)e taken against puncturing oith<^ polyethyh ne 
lihti and entrapping ol air while laying the waterproofing tr< atnjent. 

0^2.1 This standard was first published in 1973. 'Ihr jneseni revision 
incorporales ehanges based on the i xperienc c gainetl in the use ol the 
stan<lar<l and some important ehanges relating to the apph(ation ot 
bilurneu over the polyethylene hlni. A ivw ehanges in tht^ various figiues 
(()nsc«ju<*nt to the above have also been incorporated. 

03 For the purpose of deciding whether a particular re<iuireTn«MU oi' this 
standard is loinplied with, tlur final vahu', observed or calculated, 
expressing the result ol a t(st or analysis, shall l)e roun<it(l oil in 
aceortlante witli IS : 2-19(j(**. 'V\\c. nund)er of signilK<uit plaet s retained 
in th<^ r<»utKled ofV value shotild be the sanu^as that of the spe< ili(u[ v. due 
in tliis standard. 

^Rul<s Jul n>LintiinK ivlF runucriral vahus ( revi^td ). 
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L SCOPE 

14 This statidard provides recommendations for the laying of polyethy- 
lene filni for wuxerpruoting of roofs, 

2. TERMINOLOGY 

2J For the purpose of this standard, the folloNving definitions shall apply, 

2«1 Bo®disig Material — Bitumen and/or bituminous compositions used 
to bond a layer ul polyethylene film to the roof surface, or one layer of 
polyethylene film to another and for the top dressing, 

2.2 Layer — A single layer of polyethylene film of specific film thickness, 

3. GENERAL 

3.1 For efficient planning, design and laying of the waterproofing treat- 
ment, the basic information, design considerations and preparation of 
roof surface shall be as given in IS : 3067-1966*. 

4- MATERIALS 

4-1 Polyethylene Film — Polyethylene film shall conform to 
13:250849771. In addition the film shall also satisfy the following 
conditions: 

a) The film may be natural or black in colour. The black film 
shall contain not less than 2*0 percent of carbon black of an 
average particle size not exceeding 0'06 micron, well dispersed in 
mass. The natural film shall be of ultra-violet stabilized quality 
only. 

b) Water vapour transmission through the film determined by the 
procedure described in Appendix A shall not be more than 
5'53 g/24 h/m^ 

4.2 Bonding Materials — These materials shall consist of straight-run 
bitumen grades conforming to IS t 73-1961 J, Over the film a cold 
cutback of bitumen conforming to IS: 73-1961 J may be used. The 
temperature of cutback bitumen shall be not more than 50*^0 at the time 
of application. 



•Code of practice for general design details and preparatory work for damp-proofing 
and waterproofing of buildings* 

tSpccification for low density polyrthylene film {first rmsion ). 
JSpccificalion for paving bitumen ( rmsid ), 
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43 Bitumen Primer — Primer shall conform to IS : :J3U1 1^M>5*. 

5- PREPARATION OF ROOF SURFACE 

5.1 Prior U) the layinj^ of the wat(i|>rot»(ih[j IrratnuiiK thr hhA mh lac c 
shall \}c pit'parod accordtii^ to 6.2 of IS : !?()<i7*l!)l)(>t in iinlri to obtain 
as smooth a siirfac*^ as |)ossil)lt\ 

6- TYPES OF WATERPROOFING TREATMENT 

6J Pre-sloped Roofs T\\r tyixs orirratinrnl j^ivrn in 6.1,1 and 6.L2 

arc rccomnurndcd. 

6.1.1 Sifii^le Layer Trealmenl 

6*1«1.1 Treatment laid over the thnvial insulation ( see Fifi. I ). 

No'i'K — VVhrnrvrr t .\p;m(Ucl polystvicnr f<*ain cnatrrl** and sucli odiri tiu'iicrialH 
i\\r used for tlic tns(it;iUun, ili<" walrrpiouimi; iicatmcnl sU.iIl br laid on ihr lop 
of ihc iTntdaiing inairrial ;*n*l ihr ins\jlAlin^ main till sti. ill hr proi«xlrd !)> :t Inyfi 
of 15 turn iliick cnnrtit plastt i prrp;irc<l by mixing cciurnl and x,\nd in tih lalioof 
1 : 6 or limr inoria? I : 3. 

TILES OR CEMENT CONCRETE 
OR PATENT STONE 



7 A Vv>r^^:^F:7y 




KRAFT PAPER LAMINATEO WITH 
AND COATED WITH BITUMEN 



POLYETHYLENE FILM 
■BIIUMEN 
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* ,s 






PRIMER 



ROOF SLAB 



THERMAL INSULAIIOM 



l*'iG. 1 SiNGLi: Layer I'^ilm 'rRi: ATMKNt Ovkk thk 
TnKRMAi. Insulation on thk Kooi 



*Sprrirtc;itiim for biluni* !» ptimrr tor nsr in wa^ iprooting and dantp-j>ro'»luif^. 
t Code i)f practicr lot k*'*^*''-*' *l*>>iKf^ driails and prcp.ualorv uurk tor damp- 
pi otjfing and wanrpi04»lmg 'd buildin^^. 
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a) Film treatment when finished with plaster or gravel 

1) Where necessary, i)rimcr may be applied to the prepared surface 
at 0*3 to 0'5 kg/m^, till the surface is properly impregnated and 
the solvent oil in the primer shall be allowed to evaporate 
completely. 

2) Hot applied bitumen ( straight-run bitumen conforming 
IS : 73"I0{>1* ) at the rate of 0"70 kg/m^ minimum- 

3) Polyethylene film \vith cold cutback adhesive in overlaps. 

4) Cold cutback of bitumen at the rate of TO kg/m^, minimum over 
the film* 

5) Blinding materials, such as hue sand in dry condition, at the rate 
ofO"5 to 1 kg/m^ may be dusted over the bitumen in (4) above. 

6) Fini.shing layer, svuh as gravel on th<^ flat surface and cement 
plaster 1 : b or limi- mortar 1 : 3 on all vertical faces, OR 
Cement plaster 1 : G or lime mortar 1 : 3 on the entire treated 
area [ see also 7.2»5 ( g ) ]* 

NoTK ' — WhtTf ptra ;;:jravci grit finish is irquirrd ihr si^r of thr gravrl should be 
3 to 6 mm proprrly impregnaird/rmbrdilrd :it 0*006 m^/m*. 

b) Film treatment when finished with tiles or patent stone or cement concrete 

1) Where necessary, primer may be a])plied to the prepared surface 
at 0*3 to 0'5 kg/m^, till thr surfac<; is properly impregnated. 

2) Hot applied bitumen ( straight-run bitumen conforming to 
IS : 73-1961* ) at the rate of 0*70 kg/m^ minimum. 

3) Polyetlivlcne film with cold cutback adlursive in overlaps, 

4) 100 g brown kraft paper laminated in situ over the film with semi- 
liot layer of straight-run bitumen- The technique of taxing kraft 
paper to polyethylctic film is to paint semi^hot bitumen on the 
paper, reverse it and laminate over the film, 

51 Semi-hot applied bitumen ( straight-run grade conforming to 
IS : 73-1961* ) at the rate of 0*7 kg/m^ dusted with fme sand. 

6) Finishing layt-r of tiks or patent stones or cement concrete. 

6.1.2 Multi-layer Treatment — In severe conditions of exposure, such as 
hcav)^ rainfall, high roofs or important structures it is advisable to 

'Specificaiion for paving bitumHi. 
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provide multi-layer trcatmnit. Normally, 2-layer treatment is sufficient 
to obtain adequate resistanre to rain penetration. 

a) Lower laytr — Film treatment ab given in 6.1.1.1 (h) (I) to (4). 

b) t,>/>«r/fl)-fr- Repeat treatment as given in 6.1. 1,1 (;i) (2) to (5) 

or 6.1.1.1(b) (2) to (5) depending upon the choice of finishintr 
layer. 

6.2 Unsloped Roofs in Mud PHUSKA 

6.2.1 Treatment Laid Below Lime Terracing or MudPlIUSKA ( see Fig. 2 ) 

a) Film treatment finished ivith mud PIHJSKA —A^givi-n in 6.1.1.1(a) 
(I) to (5) or 6.1.1.1(b) (1) to (5) and protective treatment, such 
as mud PHUSKA in slope {see 18:2115-1967*) and one or 
more layers of luirnt clay tiles. 

h) Ftlm treatment fini.'ihed with lime terracing -~ as given in 6.1.1.1(b) 

(1) to (5) and protective treatment, such as lime terracing in 
slope. 



CUTBACK BITUMEN WITH FILLER 



THERMAL INSULATION LIKE MUD- 
PHUSKA OR LIME SURKHI MORTAR 



FINISHING LAYER LIKE 
TILES OR BR'CKS ETC 




PRIMER / '-ROOF SLAB 

HOT BITUMEN '-POLYETHYLENE FILM 

Fig. 2 Treatment Laid Below Thermal Protection 

•Codr of practice for (iat-ioof finish : mud PHUSKA. 

7 
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7. METHOD OF LAYING 

7.1 Sequence of Operation - The sequence of operation for all types 
of treatment shall be as follows: 

a) Preparation of the surface including clearing of roof surface of all 
foreign materials ( He IS : 3067-1966^ ), 

b) Laying of treatment on roofs and {provision of fiaslsings, 

c) IVratmeiit of gutters and drain mouths, 

d) Surface finishing, and 

e) Gleaning and removal of surplus materials. 

7J.1 Throughout the laying op<:rations, care shall be taken to avoid 
puncturing of the }w>lyeihylene film. 

7.2 Layiag 

7.2.1 The nund)er of laps shall he mininn'ze<l by selecting film of 
suitable width and laymg it as spc^cified in 7-2.2 to 7,2»6. The minimum 
width of laps shall be 10 cm briwern a<ljacent films and at tlic ends, 

7i2.2 The primer shall be applied on the prepared roof surface by 
brushing and allowing to dry r<»r h to 12 ht>urs. 

7.2.3 The hot bitumen shall be spread on the roi^f surf^ice and allowed 
to cool to a temperature so that the film may be laid without any damage 
to it. 

7.2-4 The polyethylene film shall be carefully laid on the !>itumin<)us 
layer and firmly but carehiily pressed down with the help of a gunny 
cloth so as to prevent any damage to the film. 

7.2.4.1 The next length of the polyethylene film shall be similarly 
laid down on the roof with proper longitudinal and end overlaps, and 
hrmly pressed on the bituuiinous layer. The joints and overlaps shall be 
carefully sealed with the help of cutback bitumen applied over the upper 
surface of lower layer of pf)lyethylene film. 

7.2A2 As far as possible, the polyethylene film shall be laid down as 
follows: 

a) Flal roofs ( see Fig, 3A ) — at right angles to the direction of 
flow of water with the overlap facing downwards. 



*Co<it* t>f pr;iciicr foi ^rneral design deiaiU and prrparaiory work for damp-proofing 
and waterproofing of buildings. 

8 
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b) Sloping roof ( sft Fig. 3B ) — successive layers laid :Uong the 
slope. 

-FILM LAID ACROSS 
THE ^lOPE 



SLOPE 1 IN 120 



- / / / / / /^ /# -v-/ ^- / / >■ K i ■/■■- / ^ ^ ■ / '' 






*>;>i:~^ 



•ROOF SLAB 
-GRADING MATERIAL LAID TO SLOPE 



3A FLAT ROOF 




PILM LAID 
ALONG SLOPE 



3B SLOPING ROOF 

Fio. 3 Typical Arrangement for Laying 
Polyethylene Film 



( CoHtinuid ) 
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c) Curved shell roof ( see Fig. 3C ) — across the slope in order to 
avoid excessive laps in the trough portion. 
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POLYETHYLENE FILM 




3C SHELL ROOF 

Fig. 3 Typical Arrangement for Laving 
Polyethylene Film 
10 
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7.2.4.3 As far as possible, laps shall be avoided in the troughs or 
valleys. Where unavoidaWe, they .shall be covered by an additionaj film 
strip of adequate width. 

7.2.5 In laying film treatment, following precautions slioukl be 
observed: 

a) The surface should be reasonably smooth so as to avoid punctur- 
ing of the film. The primer should not be laid on wet surface, 

b) Excessive bitumen should not be used for bonding the film to the 
prepared surface, which may otherwise result in the film sliding 
and wrinkling. 

c) It is necessary to avoid overstretching of the film at the time of 
laying, which otherwise leads to wrinkles when the film retracts. 
These wrinkles may get reproduced in the final treatment and 
are liable to get eroded and cause failure for treatment, 

d) The laying of the film should be immediately followed by sul)se- 
quent operations of covering with bituminous compositions. It is 
found that if the film is left exposed, it can lead to softening of 
bitumen layer underneath causing wrinkles, which may possibly 
lead to damage. The work should, therefore, !)e not carried out 
when the temperature is high, 

e) It is necessary to hold the film high and finally pressed in posili<jn 
by cloth pad, so that the film sets securely on bituminous 
umlcrlay. Otherwise, this will result in the finnvition of air 
bubbles below the film, which will lead to poor bonding. 

f) The w^orkmen should preferably walk barefooted or with canvas 
shoes in order to prevent damage to the film. 

g) Wherever polyethylene film is to be carried over from liorizontal 
to vertical surface, it should be over a fillet and protected with 
cement plaster or any other treaitment. This applies to the 
portions of the structures, such as corners, gutters, junctions, 
parapets and all verticle faces. 

7.2.6 Typical details of the treatment in case of roofs projecting ijeyond 
the wail, junctions of roof with parapet walls and roof with projecting 
features are shown in Fig. 4 to 6. The purpose of adopting these details 
is to ensure that the moisture does not find its way through an unguarded 
weak link in the completed treatment. Composite polythene bitumen 
tapes may be used to simplify treatment on complicated joints. 

11 
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Fig. 4 Typical Dktail of Waterproofing Treatment in Case 
OF Roof Projecting Beyond the Wall 
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7.5 cm 



POlvETHVLENE FilM 
hOT BlIUMEN 
PRIMEP 

FtNlSMINO LAYER 




ROOF SLAB 
THERMAL INSULATION 
SEPARATING LAYER 

Fio, f) Iypical Detail OF Wathrproofing Treatment in Casl 
OF Roofs Abutting Against thk Parapet Wall. 
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OPC 



CHASE FILLED WITH 
CEMENT MORTAR (l:i) 

COVER FILLET 




COLD CUTBACK 
BITUMEN WITH FILLER 

POLYETHYLENE FILM 
HOT BITUMEN 



PRIMER 

FINISHING LAYER 



THERMAL INSULATIOM 
ROOF SLAB 
SEPARATING LAYER 

Fio. 6 Typical Detail op Waterproofing Treatment For 
Roof with Projecting Features 



7.2.6.1 Where parapets exist and downtakc water pipes are provided 
to drain off the rain-water, extra piece of polyethylene film shall he 
provided in the opening covering the edge of the water pipe and covered 
with cement plaster I : 6. 

8. INSPECTION AND MAINTENANCE 

8.1 It is recommended that arrangements shall be made for a detailed 
inspection of the waterproofing treatment periodically, preferably prior to 
the advent of the rainy season with a view to repairing any defects and 
ensure complete waterproofing. 



13 
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APPENDIX A 

[Clause 4A (b)] 

METHOD OF TEST FOR MEASURING WATER VAPOUR 
TRANSMISSION OF POLYETHYLENE FILM 

A-1. SCOPE 

A-Ll This method of test covers the procedure for measuring water 
vapour transmission of polyethylene lilm. 

A-2, APPARATUS 

A-2.1 Test Dishes — Open mouth dishes of such size or shape that can 
be accommodated readily on the pan of an analytical balance. The 
dishes shall be constructed from a non-corroding, non-pcrmeable material, 
and shall be as light as is consistent with the ne<:essary rigidity. The 
area of the opening shall be at least 30 cm^, The test dishes shall be of 
such design that the test specimens can be scaled over the opening of the 
dishes in such a manner that their exposed area is well defined on both 
sides, and that no leakage of water vapour can occur at or through the 
edges of the specimens. The exposed area of the specimens shall be 
equal to the area of the desiccant in the dislu There shall be no obstruc- 
tions within the dish that would restrict the flow of water vapour between 
the specimen area and the water or desiccant in the dish. 

A-2.2 Balance — Analytical balance of such capacity and sensitivity that 
the weight changes to be measured can be determined to within one 
percent. 

A-23 Desiccant — Desiccant, such as anhydrous calcium chloride 
having a high aflTuiity for water vapour and a liigh drying efficiency, that 
is, giving a low water vapour pressure after absorbing a large amount of 
water. The desiccant shall remain essentially unchanged in physical 
condition and exert no chemical or physical action other than dehydra- 
tion eHccts on test specimen with which it is in contact. 

A-2*4 Test Chamber — A test room or cabinet provided witli circjjlating 
air maintained at 38 i 0'5^C and 90 i 2 percent relative humidity- 
Suitable racks shall be provided to place the test dishes in the circulating 
air stream in the chamber. 

A-2.5 Weighing Covers — Weighing covers (or the test dishes shall l)e 

provided if the dishes have to be removed from the test room or cabinet 
for weighing. 

14 
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A-2#6 Template — A Icniplalr uu\y i><: used Tor (Ulinln^ the tcsl area 
.uul enV<ting tli<: wax sral. 

A-3. TEST SPECIMENS 

A-3.1 Four s|H"( iuicns shall be trslcd, (wo h<*iut^ attached to the <hsh witli 
a dcsi^uattd side <nit, and the olher two wuli the opposite side (^t, unless 
otherwise spec ilied. (ireal (are sluill l>e takeu not to eontaminate the test 
area of tlie spceinien. 

A-4. PROCEDURE 

A-4.1 Phice tlie desi<<ant lo a depth (d at least 15 mm in the di*;h. Seal 
the speeim(^n to the openini]^ of tlie disli in sueli a manner that leakage of 
water va|)our at and thioui^h the e<li;es Is ]jr« vented. 

A-4-2 Weij:,di the asscrnhlv and pLu c it on a rark inside a trst ihand^cr 
( sre A-2*4 ) in an inv<M t<^d iK)sition so that tlu^ drsiccant is in (hiect 
contact with tiie test sp<ximen, and so located that the < onditioned air 
circulates over the ex[)ONed surface of the specimen with the specified 
v<^locity. 

A-4*3 Make suc(<vssiv(* weif^hinf^ 4»f the assend)ly at suitahle intervals until 
a ionstiUit tale oT ^ain is attained. If it is necessaiy to r(Miiove the 
assembly from th<' test chamber lor weij^hing, the wtii^lungs shall be made 
iimnediately alter removal, and th<* assembly shall b<* ictmned to tlie test 
chand)ers innn<'diately alter <a( h \veii;hing. For specimens tliat are 
relatively pr<:vious, the weii^hings sliall bv hequrnt enouj^h to complete 
die test Ix^fore th<* rilicicncv c>l the desic( ant is ai>pre< ial>Iv reduced. 

No'tK Tin- usr af wrij^hinf; covrrs h rrcominrndrd since weighings will have to 
tjr in;ulr in it nxnii wliu.-ic liutnubty and tempt r.ilurr* will djilcr frnxn ihr condiliDiis 
lit ihr cahinrl. 

A-5. CALCULATION 

A-5*l Calculate llu^ ^vat^r vapour transnussion of the spec imen from the 
rate of i;ain or loss found in lh<: straight line })ortion of the plot of 
wei.tjlun^s t'c/Mo time, as follows: 

Walter vapour transmission, in l' !24 ii'm^ — 

wIktc, 

(> ^ w(*i^dit t;ain oi h)ss, in grams; 
/ "-- lime, ill hours, duiir)f^ whi< h t;ain or loss, (i^ was observed; 

an<) 
a - exposed area <>! specirjien, in m*. 
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A-6. REPORT 

A-64 The report shall inchide the following: 

a) A description of the mateiial tested; 

b) Thickness of the sheet on which test was performed; 

c) Conditions of test, such as tennperaturc and humidity; and 

d) Water vapour transmission, in stated units, under the specified 
conditions for all the four specimens and their average value. 

A-7. REPRODUCIBILITY 

A-7.1 Results obtained on different specimens from the same sample shall 
not differ more tlian 10 percent from their average. 
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BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg. NEW DELHI 1 10002 

Telephones: 323 0131. 323 3375, 323 9402 

Fax : 91 11 3234062. 91 11 3239399, 91 11 3239382 

Telegrams ; Manaksanstha 

(Common to alt Offices) 

CBfitral Laboratory: Telephone 

Plot No. 20/9, Site iV, Sahibabad Industrial Area, Sahibabad 201010 8^77 0032 

RegiQnal Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 323 76 17 

•Eastern : 1/14 CIT Scheme VII M, VJ.P Road. Maniktola, CALCUTTA 700054 337 86 62 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 60 38 43 

Southern : C.IJ. Campus, IV Cross Road, CHENNA) 6001 1 3 235 23 1 5 

I Western : Manakalaya, E9, Behind Marol Telephone Exchange, Andheri (East), 832 92 95 
MUMBAI 400093 

Branch Offices: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur. AHMEDABAO 380001 550 13 48 

tPoenya Industrial Area, 1st Slage, Bangaloro-Tumkur Road, 839 49 55 
BANGALORE 560058 

Gangotri Complex, 5th Floor, Bhadbhada Road. T.T. Nagar, BHOPAL 462003 55 40 21 

Plot No. 62^63. Unit Vl, Ganga Nagar, BHUBANESHWAR 751001 40 36 27 

Kalatkathir Buildings, 670 Avmashi Road, COIMBATORE 641037 21 01 41 

Plot No. 43, Sector 16 A, Mathura Road, FARIDABAD 121001 8-2888 01 

Saviiri Complex, 116 G.T Road, GHAZIABAD 201001 8-71 1996 

53/5 Ward No. 29, R.G. Barua Road, 5th By-lane, GUWAHATI 781003 54 1 1 37 

5-8-56C, L.N. Gupta Marg. Nampally Station Road. HYDERABAD 500001 20 10 83 

E-52. Chitaranjan Marg, C-Scheme, JAIPUR 302001 37 29 25 

1 17/418 B, Sarvodaya Nagar, KANPUR 208005 21 68 76 

Seth Bhawan, 2nd Floor, Behind Leela Cinema, Naval Kishore Road, 23 89 23 
LUCKNOW 226001 

NiT Building, Second Floor, Gokulpat Market, NAGPUR 440010 52 51 71 

Patliputra Industrial Estate, PATNA 800013 26 23 05 

Institution of Engineers (India) Building 1332 Shivaji Nagar, PUNE 41 1005 32 36 35 

TC. No. 14/1421, University PO. Palayam, THIRUVANANTHAPURAM 695034 6 21 17 
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